ABSTRACT Increasing rates of overweight and eating disorders among young people are a concern. The aim of this study was to compare the prevalence of overweight/obesity among Cypriot adolescents between cohorts from 2003 and 2010 and to determine whether body mass index (BMI) was associated with psychological traits linked to eating disorders. Anthropometric measures were done on a representative sample of students aged 10-18 years and the Eating Disorder Inventory-3rd version (EDI-3) and 26-item Eating Attitudes Test (EAT-26) scales were completed by 13-18-year-olds. Mean waist circumference of the 2010 cohort of 10-18-year-olds was 3.6 cm higher in boys and 5.5 cm higher in girls than the 2003 cohort. Mean BMI was higher in 2010 only in the 16-18-year-old age group. More adolescents on the higher end of the weight spectrum had pathological scores on the eating disorder scales. Obesity and maladaptive eating attitudes are common in Cypriot adolescents.
Introduction
The World Health Organization considers obesity to be a global epidemic [1] and children too are becoming overweight at increasingly younger ages [2, 3] . Increases in the prevalence of eating disorders have also been noted [4] . Obesity has been identified as one of the risk factors for the development and maintenance of eating disorder symptoms [5] and pathological body dissatisfaction [6] in adolescence. Furthermore, research has indicated that eating disorders and obesity share common risk factors including dieting, body dissatisfaction, teasing and weight stigmatization, poor nutrition and physical inactivity [7] . One of the first prevalence studies of obesity using a representative sample of Cypriot children 6-17 years of age dates back to the academic year 1999-00, when it was found that 25.7% of boys and 22.7% of girls were overweight or obese according to the International Obesity Task Force definition [8] . While no epidemiological data exist on Cypriot adolescents' eating behaviours and attitudes, the general consensus among the paediatric medicine community is that eating disorders are being diagnosed more frequently than before. The present study was carried out in view of the very limited literature on body mass index (BMI) of Cypriot adolescents [8, 9] and the complete lack of literature on eating behaviours and attitudes of this group. In addition, given that no long-term, systematic interventions have taken place in Cypriot schools for either obesity or eating disorders it was hoped that with accurate figures on prevalence rates and how these have changed over a period of 8 years will inform and perhaps encourage the authorities to take more direct and noteworthy action.
The aims of the current study were to investigate the prevalence of overweight and obesity among Cypriot adolescents, to determine if there have been changes over an 8-year period and to check the associations between BMI and the psychological correlates of eating disorders for both sexes.
Methods
The present study was part of a large cross-sectional survey performed in Cyprus at 2 time periods, 2003 and 2010, using 2 different cohorts. The study was designed to investigate the eating attitudes and behaviours of adolescents in Cyprus. The surveys in both years took place in elementary and secondary schools.
Sample
In the years 2003 and 2010 representative samples of students was selected with the help of the statistical service of the Ministry of Finance in Cyprus. The selection was based on the distribution of the total population with regard to district and area of residence. A multistage sampling procedure was used. Classes per grade of elementary and secondary schools in each district were assigned numbers from which classes were randomly selected. In 2003, a total of 15 classes from 15 different elementary schools and a total of 78 classes from 54 secondary schools were included in the study. The number of students per selected class was 8-28 depending on the size of the districts. It was estimated that 1600 students aged 11-18 years would satisfy the needs of the survey. A total of 2017 students participated, 1062 females and 950 males (5 students did not state their sex) with a mean age 14.4 [standard deviation (SD 2.1) years]. Thirty students were absent on the day of testing and so did not take part in the study and 13% of parent refused to allow their children to take part. In 2010, a total of 22 classes from 22 different elementary schools and 135 classes from 45 different secondary schools were included. A total of 2302 students, 1315 females and 987 males took part in the study, with a mean age of 14.1 (SD) 2.3 years]. Eleven students were absent on the day of testing and 12% of parents refused participation. In the analyses data were used only from those students with complete measurements and the data were accumulated. There was no reason to assume any significant difference in the characteristics of participants and non-participants since both in 2003 and 2010 participants were not aware beforehand of the research topic.
Data collection
Informed consent was received from the students' parents. Participation in the study was voluntary and students were assured about the confidentiality of their answers.
Anthropometric characteristics (weight, height and waist circumference) were measured by trained professionals for the whole sample of students aged 10-18 years. All anthropometric measures were taken in the morning, using Seca measuring instruments, by the same trained professional.
Students aged 13 years and above were then given 2 questionnaires, the 26-item Eating Attitudes Test (EAT-26) [10] and the Eating Disorder Inventory, 3rd version (EDI-3) [11] to complete at school. Both questionnaires were reproduced with permission. All students at a given school filled out the questionnaires simultaneously under the supervision of a trained professional. Those participants who did not state their sex and age were excluded from the statistical analyses. In addition, in the statistical analyses only those students with complete responses to scale items on the questionnaires were included.
Measures
The EAT-26 is a self-report questionnaire of 26 items assessing the range of symptoms of anorexia and bulimia nervosa. Each item is rated on a 6-point Likert scale ranging from never to always.
Responses are then assigned a score from 0-3 with non-symptomatic answers (sometimes, rarely, never) given a score of 0; and symptomatic answers (always, usually, often) scored 3, 2, and 1 respectively. Total EAT scores (the sum of all 26 items) were calculated for each participant. The clinical cut-off point for eating disturbances is a score of 20 or above, which is indicative of serious eating disturbances or weight concerns. Previous validations of the EAT-26 have found good reliability scores across studies ranging from 0.79 to 0.94 [12] . In this study the alpha coefficient was found to be 0.77. The EAT-26 items form 3 subscales: (a) dieting, measuring an avoidance of fatty foods and preoccupation with losing weight; (b) bulimia and food preoccupation, items of which indicate bulimic tendencies; (c) oral control, relating to perceived external pressures to gain weight and self-control of eating [10] . The subscale scores were computed by adding all items belonging to the particular scale.
The EDI-3 is also a self-report questionnaire consisting of 91 items measuring psychological domains relevant to the understanding and treatment of eating disorders. It is intended mainly for individuals 13 years of age and older. The EDI-3 presents items on a 6-point Likert scale using a 0-4 point scoring system (e.g. 001234) with null scores for the non-symptomatic answers. The 91 items of the questionnaire are organized into 12 primary scales: 3 eating-disorder specific scales and 9 general psychological scales relevant but not specific to eating disorders [11] . The 3 eating disorder specific scales relevant to this research were: (a) drive for thinness, which consisted of 7 items measuring an individual's preoccupation with dieting and fear of weight gain; (b) bulimia, which comprised 8 items and assesses an individual's tendency to think about and engage in periods of overeating; and (c) body dissatisfaction scale, which consists of 10 items assessing the extent of people's dissatisfaction with the overall shape and size of their body. Raw scores were calculated for each of these scales and using the EDI-3 interpretive guidelines cut-off points were created. Reliability scores for the 3 eating disorder risk scales were found to be in the high 0.80s to low 0.90s across normative groups. In this study the Cronbach alpha coefficient for the drive for thinness, bulimia and body dissatisfaction scales were 0.76, 0.62 and 0.86 respectively. The low self-esteem scale was also calculated for each participant to assess negative self-evaluation. Most theories consider low self-esteem to play a crucial role in the development and maintenance of eating disorders [11, 13] .
Statistical analyses
Descriptive statistics including mean and standard deviation (SD), frequencies and percentages were conducted using SPSS, version 18.0 statistical software. As height and weight may differ among boys and girls, especially as they increase in age, separate analyses were made for each sex. For all analyses α < 0.05 was taken as statistically significant difference between groups.
Independent sample t-tests were performed to assess differences between participants in 2003 and 2010. Adolescents were divided into 4 categorical groups (underweight, normal, overweight and obese) according to their BMI, using age-and sex appropriate cutoff points in line with Cypriot percentile curves [9] . Chi-squared tests were used to determine whether there were any differences between the results for the years 2003 and 2010 in the overweight and obese categories. The data were analysed separately in 3 age groups (10-12, 13-15 and 16-18 years) since children differ in maturational level (pre-, early-and late adolescence) and their level of physical development at these ages.
The 13-18-year-olds completed the questionnaires EAT-26 and EDI-3 and the 2 age groups were collapsed into one for the following statistical analyses. Participants' scores on the EAT-26 and the EDI-3 subscales of drive for thinness, bulimia, body dissatisfaction and low self-esteem were divided into normal and pathological scores in accordance with the EDI-3 interpretive guidelines [11] .
Results
Descriptive statistics on BMI and waist circumference for the years 2003 and 2010 are presented in Table 1 were merged for the analyses. For both males and females the percentage of those having pathological scores on the questionnaires increased with higher weight categories. The only exception was that no significant difference was found for the low self-esteem subscale in male participants. Figure 1 shows the mean total scores for the EAT-26 and the drive for thinness, bulimia and body dissatisfaction subscales of the EDI-3 by BMI category in both sexes. For both males and females higher mean total scores were seen progressing from the underweight to obese BMI category. Mean total scores on all scales were lower for males than females.
Partial correlations between BMI and EDI-3 and EAT-26 subscales were conducted for both males and females. Since the results of the previous chi-squared tests merged the participants of both 2003 and 2010, and took into account all adolescents aged 13-18 years, the partial correlations (Table 5 ) controlled for both the effects of age and cohort year. The results confirm that in females there were strong positive correlations between BMI and all scales, with the exception of low self-esteem of the EDI-3. Adolescent males also had strong positive correlations between BMI and questionnaire scales, apart from the low self-esteem and bulimia subscales of the EAT-26.
Discussion
The results of the present study add to our knowledge on eating disorders and their links to BMI among the Cypriot adolescent population. The prevalence of overweight was higher in the 2010 cohort of Cypriot youth than the 2003 cohort and the prevalence of pathological eating attitudes among adolescents increased with higher BMI.
One of the findings that stand out regarding Cypriot youth is that across all age groups waist circumference was higher in 2010 in comparison with 2003, a finding that held true for both males and females. Waist circumference is an important indicator of abdominal fat distribution [9] . Abdominal fat distribution has been linked to a number of health risks including cardiovascular disease [14, 15] , insulin resistance, type 2 diabetes, dyslipidaemia and more [16] . There was no reason to assume that methodological differences accounted for these observations since waist measurement was defined identically over the 2 time periods and measured by the same individuals. Waist circumference 
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and wait-to-height ratio in Cypriot children was measured in 2000 and showed that the average waist circumference was 70.7 cm for both 10-14-year-old boys and girls alike [15] . The average waist circumferences for the same age groups in 2003 and 2010 were higher than this figure. Increases in waist circumference and the wider problem of childhood obesity have been linked to unhealthy dietary habits and sedentary lifestyles [17] . Studies in Cyprus confirm that children appear to be drawn to sedentary activities [17, 18] . More specifically, television viewing times far exceeded the 2 hours per day recommended by the American Academy of Pediatrics [18] . Unfortunately we found no study that has looked at how Cypriot adolescents' activity levels have changed over the years. The biggest difference in waist circumference between the 2 cohorts was among the older adolescent age group; waist circumference was 8. These differences between the groups can perhaps be attributed to changes in physical activity and sedentary behaviour during adolescence. Longitudinal research and investigations of secular trends of physical activity in other countries have shown that the level of moderate to vigorous physical activity decreases as children progress from early to late adolescence, with leisure-time computer use increasing dramatically [19] . BMI is undoubtedly linked to eating attitudes and behaviours, although it seems from our study that the mechanisms may operate differently in boys and girls. In female adolescents aged 13-18 years the percentage of participants within their BMI category scoring in the pathological range on the EAT-26 and eating-disorder specific scales of the EDI-3 increased across BMI categories, i.e. from underweight to obese. This association was also confirmed when BMI was correlated with these scales. On 2 scales, however, the total EAT-26 and the body dissatisfaction subscale, adolescent males did not follow this pattern; the percentage of participants with pathological scores were in fact lower in the normal BMI that the underweight category. Body dissatisfaction among girls is often manifested by concerns about weight loss, whereas for boys body image issues are directed towards increasing weight and developing muscularity [20] . Therefore, unlike females who wish to be thinner, underweight, skinny adolescent boys wish to be bigger and so have higher pathological scores on relevant questionnaire scales in comparison with those of normal weight. It comes as no surprise that the majority of overweight and obese females in our survey had pathological scores on the drive for thinness scale, as this has been shown to correlate with body weight, and unusually high scores are expected for people who are overweight [11] . What is more concerning are the 8.7% of underweight and 23.4% of normal weight adolescent females who had a pathological score on the drive for thinness scale. Drive for thinness has been acknowledged as one of the risk factors for the future development of eating disorders including anorexic and bulimic symptoms [11, 21, 22 ]. An even greater number of underweight and normal BMI female adolescents had pathological scores on the bulimia scale than they did on the drive for thinness scale. Research has confirmed that binge-eating is common in individuals who do not meet the criteria of an eating disorder [11] , but it also perhaps reflects how binge-eating behaviours are more widely adopted and accepted by the Cypriot adolescent population. Pathological scores on the body dissatisfaction scale reflect unhappiness with body shape and weight as well as discontentment with specific body areas including stomach, thighs and hips [11] . It is positively correlated to body weight which explains why almost 70% of obese adolescents were dissatisfied with their body in this study. Low selfesteem was found to have no correlation with BMI in our study.
Overall, this research has highlighted a number of important issues with regards to Cypriot youth. By examining trends in BMI alone without considering waist circumference would mean that shifts from muscle to fat would fail to be identified among the younger age groups [23] . It is not possible yet to assess the impact of the increases in waist circumference and BMI on current and future morbidity in the Cypriot population but it is certainly cause for concern. Overweight and obese Cypriot adolescents were shown to have abnormal eating attitudes and behaviours, but the same was true for a smaller percentage of under-and normal-weight youngsters who must not be ignored.
In conclusion, there is a great need for systematic and consistent interventions to take place in Cypriot schools concerning obesity and eating disorders. It is suggested that interventions could target both obesity and eating disorders simultaneously, highlighting to adolescents the importance of physical activity, the significance of having a balanced and healthy diet, the consequences of constantly trying to lose weight using harmful methods and the detrimental outcomes of having maladaptive eating behaviours.
